(19 DANMARK

(51)
(21)
(22)
(24)
(41)
(45)
(86)
(86)
(87)
(85)

(73)

(72)

(74)

(54)

(96)

(57)

(10)

(12)

PATENTSKRIFT

Patent- Qg

Varemagrkastyraisen

Int.Cl.: A22C 25/16 (2006.01)

Ansggningsnummer: PA 2016 00445

Indleveringsdato: 2016-07-25

Labedag: 2014-02-03

Alm. tilgeengelig: 2016-07-25

Patentets meddelelse bkg. og publiceret den: 2021-05-06
International ansggning nr.. PCT/EP2014/051999
International indleveringsdag: 2014-02-03

Internationalt publiceringsnr.: WO 2015/113639
Viderefgrelsesdag: 2016-07-25

Patenthaver:
NORDISCHER MASCHINENBAU RUD BAADER GMBH + CO KG, Geniner Strasse 249 23560 Liibeck,
Tyskland

Opfinder:
Horst Herbert Braeger, Auf dem Ruhm 14 D-23560 Luebeck, Tyskland

Fuldmaegtig:
Larsen & Birkeholm A/S Skandinavisk Patentbureau, Banegardspladsen 1, 9. sal, 1570 Kaebenhavn V,
Danmark

Titel: Method and device for automatically extracting flesh from fish

Fremdragne publikationer:
DE 2248536 A1

EP 0693256 A1

DE 20014211 U1

DE 10303519 B3

DE 102012015242 A1

Sammendrag:

The invention relates to a method for mechanically recovering flesh from fish, in which by introducing
Incisions, the dorsal bones (16) and the ventrally directed bones are cut free from the laterally located
fillets (11) without separating the pin bones (9) from the spine (1) and the separating gaps formed by the
incisions are then expanded, thereby moving the lateral fillets (11) away from the spine of the fish in the
lateral direction (Y) transverse to the dorsal bones (16), wherein the fillets (11) are peeled away from the
pin bones (6) extending laterally out from the spine (1) or the flank bones (9), and a corre-sponding
apparatus for mechanically recovering the flesh of fish.
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Method and apparatus for automatically extracting flesh from fish

The 1nvention relates to a method and an apparatus for mechanically recovering flesh
from slaughtered fish with opened abdominal cavity, particularly from fish species
having pin bones extending from the spine into the fish flesh, for example salmon

(salmo solar) or white fish.

It 1s known for recovering fillets from fish to cut the ventral and dorsal spokes or bones
of the fish up to the vertebrae of the spine both from above and also from below by
means of two rotating circular blade pairs spaced apart, to cut free the fillets in the
region of the abdominal cavity by means of rib incisions from the lateral vertebral
processes and ribs or flank bones, and to separate them completely from the bone
structure by separating the meat strip from the tail root to behind the abdominal cavity.
A filleting machine for carrying out this method, in which a conveyor that 1s fitted at
intervals with sliding saddles for receiving the slaughtered fish conveys the fish tail-first
through a processing area, 1s disclosed 1in DE 29 12 982 C2. To carry out an effective
filleting process, in which pin-bone-free fillets should be recovered from fish of the type
described above, a method 1s proposed in DE 22 48 536 A in which, after carrying out
the dorsal incisions and scraping of the flesh from the vertebral processes, the flesh 1s
scraped off closely above the pin bones and 1s then separated from the ribs and, 1f

necessary, the ventral spokes. Similar methods are also known from documents EP 0

693 256 and DE 200 14 211 U1.

A turther apparatus for manufacturing pin-bone-free fish fillets 1s disclosed in DE 335 18
960 CI. During the filleting process, circular knives are used to make lateral incisions
essentially perpendicular to the plane of symmetry of the fish above the pin bones up to
the dorsal spokes as a result of which, in continuing the filleting process, the boneless
fillets and the ventral flaps arise separately. Finally, an apparatus for recovering pin-
bone-free fish fillets 1s disclosed in DE 36 32 561 C2 1n which during filleting two
rotating circular knives spaced apart from each other make two i1ncisions above and
below the pin bones running approximately perpendicular to the plane of symmetry of
the fish up to the ribs or the lateral vertebral processes. A burin knife which fills the

intermediate space between the pin bone knives separates out the meat strips containing
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the pin bones. In this way, fillets are obtained that are free of pin bones and other bones
but to which the ventral flap adheres. This 1s undesirable during the recovery of pin-

bone-free fish fillets.

In contrast to the known methods for recovering pin-bone-free fish fillets in which the
pin bones are separated from the spine and are then removed 1n a separate work
operation, DE 101 16 248 A proposes a method for filleting slaughtered fish with
opened abdominal cavity in which the pin bones are left on the spine and 1n a separate
work step are drawn out of the fish tflesh while exerting relative deformation forces
between the pin bones and the flesh regions surrounding them. During the process, the
pin bones are pushed out of their originally upright position, essentially perpendicular to
the spine, towards the spine until they assume a position approximately parallel to it.
Due to this deformation and associated load on the pin bones, there 1s a risk that the pin
bones will be detached from the spine and will break away from i1t while being drawn
out of the fish flesh. As a result, the pin bones remain completely or partially in the fish

flesh which means a reduction 1n the quality of the fish fillets obtained.

According to effective fish processing technologies, the object of the invention 1s
theretore to supplement and further develop the known filleting and deboning methods
in such a manner that, as a result of the processing procedure, a pin-bone-free fish fillet

emerges without any fish bone remnants 1n the fish flesh and without damage to the fish

flesh.

This object 1s achieved by a method having the features indicated 1n claim 1 and by an
apparatus having the features indicated in claim 7. Preferred embodiments emerge from
the associated dependent claims 1n addition to the following description and the

accompanying figures.

The method according to the invention 1s used for mechanically recovering flesh from
fish, 1.e. for filleting fish. According to this method, the dorsal bones and the ventrally
directed bones are 1nitially cut free from the laterally located fillets without separating
the pin bones from the spine then the fish 1n 1ts longitudinal direction 1s pushed with one

longitudinal end first onto two wedge-shaped fillet deflectors extending longitudinally
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and expanding 1n a direction transverse to this longitudinal direction, said deflectors thus
entering the separating gaps formed by the incisions and widening them, wherein the pin
bones are guided 1n receiving grooves forming longitudinal slits 1n the fillet deflectors
during their infeed, wherein the lateral fillets are moved away from the spine of the fish
in the lateral direction transverse to the dorsal bones, wherein the fillets are peeled away
from the pin bones extending laterally out from the spine or the flank bones.

Viewed 1n the swimming position of the fish, the dorsal bones extend essentially 1n the
vertical direction. In the tail region of the fish, the ventrally directed bones also extend
essentially 1n the vertical direction. Lateral to the abdominal cavity, the bones extend
essentially obliquely downward. The fillets are located on both sides outside the bones,
1.. on the outer sides of the bones and spine directed away from each other. According
to the 1nvention, the incisions are introduced such that any pin bones present, which
extend 1nto the flesh transverse to the dorsal bones, are not separated from the spine or,
in the case of white fish, from the flank bones extending away from the spine. That 1s to
say, the pin bones remain connected to the spine and stick 1n the flesh of the fillets after
the 1ncisions have been introduced. In the next step, according to the invention the
separating gaps formed between the said bones and the flesh of the fillets are widened.
That 1s to say, the separating gaps are widened 1n a direction transverse to the dorsal
bones and transverse to the longitudinal extension of the fish which runs 1n the direction
of 1ts spine. In the process, the fillets located to the side of the spine are moved laterally
away from the spine of the fish, 1.e. 1n a direction transverse to the longitudinal
extension of the spine and transverse to the dorsal bones. At the same time, the fillets
located on both sides of the spine are moved apart. During this sideways movement the
fillets are peeled away from the pin bones extending laterally away from the spine or the
flank bones. That 1s to say, as a result of the relative movement laterally between fillets
and spine, the pin bones remaining on the spine or on the flank bones are drawn out of

the flesh. Thus, a boneless fillet 1s created, and all bones remain on the spine.

Preferably two dorsal incisions extending 1n the longitudinal direction of the slaughtered
fish with opened abdominal cavity and cutting free the dorsal bones 1n the region of the
fish back, two flank incisions cutting free the flank bones 1n the region of the abdominal
cavity and two separating incisions reaching from the tail end up to the end of the

abdominal cavity, extending in the longitudinal direction of the fish and cutting free the
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ventrally directed bones are introduced as incisions in the slaughtered fish with opened
abdominal cavity. As a result of these incisions the fillets are separated from the bones
so that only the pin bones remain 1n the flesh before the sideways movement of the

fillets.

Especially preferably, the separating gaps are widened from a longitudinal end of the
fish, preferably starting from the tail end. Widening or enlargement of the separating
gaps 1s preferably carried out in a wedge shape and continuously, starting from the
longitudinal end so that the two lateral fillets, viewed in the swimming position of the
fish, are pushed away horizontally and 1n a direction transverse to the spine and are
thereby stripped from the bone structure and peeled away from the pin bones. In this
case, lateral pushing away or lateral stripping of the fillets from the skeleton of the fish

can take place at right angles or at an acute angle to 1ts spine.

The 1ntroduced dorsal incisions end expediently above the pin bones so that the pin
bones are not separated from the spine. Accordingly, the incisions cutting the flank
bones free are preferably introduced from below such that they also extend only so far

that the pin bones are not severed or separated.

If the fish 1s processed or filleted 1n its swimming position, the fillet detlectors are
designed such that they widen wedge-shaped 1n an essentially horizontal plane, 1.e. 1n a

lateral direction transverse to the longitudinal bones and the spine of the fish.

The slits preferably extend over the length of the fillet deflectors and are opened at one,
1.e. the front longitudinal end, which comes into contact with the fish first, such that the
pin bones, when the fish and fillet deflectors are moved towards each other, enter the
longitudinal slits during sideways movement of the fillets. Thus, the pin bones are
guided when they are drawn out of the fillets due to the sideways movement thereof.

Thus, breaking off of the pin bones can be prevented.

In addition to the method, an apparatus for mechanically recovering the flesh of fish or
for filleting fish 1s also the subject-matter of the invention. The apparatus 1s particularly

suitable for performing the method described above.
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The apparatus according to the invention comprises a receiving device which 1s
designed to receive and hold the fish to be processed. The receiving device 1s designed
to receive and hold the fish to be processed with knives being arranged and configured
to introduce 1ncisions that cut free the dorsal bones and the ventrally directed bones
from laterally located fillets, wherein the apparatus has two fillet deflectors being
movable relative to the receiving device in such a way that the deflectors enter the
separating gaps formed by the incisions and bring about a lateral movement of the fillets
transverse to the dorsal bones of the fish and away from the spine. The fillet deflectors
are designed to be wedge-shaped 1n such a manner that they widen starting from a first
longitudinal end to a second longitudinal end transverse to the longitudinal direction, and
also, the fillet detlectors each comprise a receiving groove forming a longitudinal slit
running across the longitudinal extension of said fillet deflector and extending through
said fillet deflector 1n 1ts transverse extension transverse to the longitudinal extension
which 1s arranged 1n such a manner that the pin bones are guided into the receiving

groove during relative movement of the fish.

The receiving device may be designed 1n particular as a saddle on which the fish 1s
placed with the opened abdominal cavity. In this case, the fish 1s preferably held and
processed 1n the machine 1n 1its swimming position. It 1s also conceivable, however, to
process the fish in a different position. Then the directional information specified in the
following 1s to be understood as correspondingly rotated in relation to the swimming

position.

Viewed 1n the swimming position of the fish, the fillet deflectors thus bring about a
movement of the fillets in the horizontal direction laterally away from the spine. For this
purpose, a relative movement 1s necessary between the spine and the sides of the fillet
deflectors directed towards the fillet which movement 1s achieved by a corresponding

wedge-shaped geometry of the fillet deflectors.

The fish 1s preferably moved through the apparatus. For this purpose, the receiving
device 1s preferably movable for conveying the received fish 1n the longitudinal

direction of said fish, 1.e. 1n the direction of 1ts spine.
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In this case, the receiving device 1s further preferably movable relative to the knives in
such a manner that the knives are guided through the flesh of the received fish. That 1s
to say, the knives are arranged fixedly while the fish 1s moved 1n its longitudinal

direction relative to the fixed knives. In this case, however, the knives may be rotating

knives or cutting tools.

Further preferably, the knives are arranged and/or guided 1in such a manner that the pin
bones extending laterally away from the spine or the flank bones of the fish are not
severed by said knives. That 1s to say, the upper knives forming the dorsal incisions are
arranged such that their lower edge ends above the pin bones. Correspondingly, the
lower knives forming the incisions guided from the abdominal side are arranged such
that their upper edges end below the pin bones. This ensures that the pin bones are not

separated from the remaining skeleton.

The apparatus preferably comprises two dorsal knives spaced apart in parallel which are
arranged and configured to introduce two dorsal incisions to the side of the dorsal bones
of the fish such that said dorsal bones are cut {free from the lateral fillets, wherein the
dorsal knives are situated above the pin bones such that they are not severed. The dorsal
knives are spaced apart laterally and preferably form incisions running not exactly
parallel to each other. Rather, the incisions are preferably arranged at an acute angle to

each other viewed 1n the vertical direction.

In addition, the apparatus preferably comprises knives which are arranged and
configured to perform incisions guided from below, in particular two flank 1ncisions
cutting free the flank bones 1n the abdominal cavity region and two separating 1ncisions
reaching from the tail end up to the end of the abdominal cavity, extending in the
longitudinal direction of the fish and cutting free the ventrally directed bones. Such
knife arrangements for forming such incisions are basically well-known. According to
the invention, however, it 1s preferable that the knives are arranged such that their
incisions do not reach the pin bones and 1n particular do not sever them. That 1s to say,
the knives are arranged such that the incisions end underneath the pin bones viewed in

the swimming position of the fish.
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Further preferably, the fillet deflectors and the receiving device are movable relative to
cach other 1n the longitudinal direction of a received fish, 1.e. in the direction of 1its
spine, the fillet deflectors preferably being arranged fixedly in the longitudinal
direction. As a result of the relative movement, the fillet deflectors enter the 1ncisions
formed, as described above. There they bring about widening of the incisions, or the
separating gaps formed by the incisions, such that the fillets are moved laterally away
from the spine. This can take place by means of a stdeways movement of the fillet

deflectors.

The fillet deflectors are preferably designed to be wedge-shaped in such a manner that
they widen starting from a first longitudinal end to a second longitudinal end transverse
to the longitudinal direction. At the same time, the fillet deflectors widen in the
transverse direction in which the fillets should be moved away from the spine, 1.€. 1n a
direction transverse to the dorsal bones which, 1in the swimming position of the fish,
essentially corresponds to a horizontal direction. In this case, the first longitudinal end
of the fillet deflectors 1s the front end which first enters the separating gap formed
between bones and flesh. As the fish 1s advanced further onto the fillet deflectors, the
separating gap 1s continuously widened due to their wedge-shaped form and the fillet 1s
moved laterally away from the bones or the skeleton, the pin bones which are firmly

connected to the remaining skeleton being gently drawn out of the fillet.

Especially preferably, the fillet deflectors widen by an amount which 1s greater than the
length of the pin bones of the fish to be processed. This ensures that the fillet detlectors
completely peel the fillets away from the pin bones. It 1s possible, however, to draw the
pin bones completely out of the fillet even with less widening of the fillet deflectors 1f
the pin bones are simultaneously detlected in the vertical direction which 1s possible, for

example, by guiding the pin bones as described below.

The fillet deflectors are preferably each arranged downstream of at least one knife 1n an
infeed direction of the fish and are preferably aligned with this knife. Thus, the fish can

be guided 1nitially along the knives whereby the incisions described are introduced, and
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with further linear movement the fillet deflectors arranged downstream directly enter

the 1ncisions formed due to the aligned arrangement with the knives.

Furthermore, the fillet deflectors each expediently comprise a receiving groove running
across the longitudinal extension of said fillet deflector and extending through said fillet
deflector 1n 1its transverse extension transverse to the longitudinal extension which 1s
arranged 1n such a manner that the pin bones are guided into the receiving groove
during relative movement of the fish. That 1s to say, the receiving grooves extend
completely through the fillet deflectors in the transverse direction such that the fillet
deflector can be moved between fillet and spine, the pin bones, sitting firmly with one
end on the spine or on the flank bones adjoining the spine and extending with their one
end 1nto the tlesh, being able to extend through the receiving groove and through the
fillet deflector. Thus, the fillet deflector can move the fillet laterally away from the

spine above and below the pin bones.

Further preferably, the receiving groove runs at an angle to the longitudinal extension of
the fillet deflector in such a manner that, starting from a first longitudinal end of said
fillet deflector, 1t moves away from a longitudinal axis 1n a direction perpendicular to
the transverse extension, along which a fish received on the receiving device 1s moved
with 1ts spine relative to the fillet deflector. In this case, the receiving groove preferably
runs upwards 1t the fish are processed 1n their swimming position. The effect of this 1s
that, during infeed of the fish on the fillet deflector, the pin bones are simultaneously
deflected, 1.e. 1n particular are deflected upwards, 1n a direction perpendicular to the
fillets’ lateral direction of movement while the fillet 1s peeled away from the pin bones
in a lateral direction. As a result, movement of the pin bones out of the fillet 1s improved

and assisted.

According to a further preferred embodiment, a knife in the form of a flank scraper 1s
arranged 1n each case laterally to the fillet deflectors, which knife, during a movement
relative to a fish received on the receiving device, enters between the flank bones and
the adjacent fillet in the region of the abdominal cavity of said fish and cuts the flank
bones free from the fillet. Such flank scrapers are well-known. In the case of white fish

for example, circular knives or scrapers of other shapes could be used instead of a flank
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scraper for cutting free the flank bones. According to the invention, they are preferably

arranged laterally to the fillet deflectors 1n such a way that they are located on the outer

sides of the two fillet deflectors directed away from each other. In this case, the front

ends of the flank scrapers are preferably located upstream of the front first longitudinal

ends of the fillet deflectors such that, in the region of the abdominal cavity, the flank

scrapers enter the flesh first and thus separate the fillets from the flank bones, while the

fillet deflectors are introduced subsequently and then move the fillet laterally away from

the bones and thus also away from the tflank bones.

The 1invention will be described below 1n an exemplary manner based on the associated

drawings. These show:

Fig. 1

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10

a cross-section through the decapitated and slaughtered fish 1n the region

of the abdominal cavity,

execution of the dorsal incision,

the effect of the fillet detlectors 1n the cutting grooves of the dorsal

knives,

the effect of the fillet detlectors 1n the further course of processing,

the effect of the fillet deflectors 1n the further course of processing,

the effect of the fillet deflectors 1n the further course of processing,

a plan view onto the fillet deflectors,

the section C-D through the fillet detlectors according to Fig. 7,

the section E-F through the fillet deflectors according to Fig. 7,

the view A according to Fig. 7,
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Fig. 11 the view B according to Fig. 7,
Fig. 12 the longitudinal view of a fillet deflector with flank scraper, and
Fig. 13 feeding of a fish to the fillet deflector according to Fig. 12.

Method and apparatus according to this patent are preferably realised by a fish
processing machine for mechanically recovering the tlesh of slaughtered fish with
opened abdominal cavity. The fish to be processes are 1n particular fish species having
pin bones extending from the spine into the flesh of the fish, for example salmon and

white fish.

The fish 1s decapitated first of all. The then headless fish 1s transterred to the filleting
process 1n which 1t 1s conveyed 1n the longitudinal direction, tail end first, through the

further processing operations.

Firstly, 1ncisions are introduced 1n the known manner between the dorsal bones and the
bones extending ventrally and the fillet in order to cut these bones free from the fillet.
For this purpose, the fish 1n 1ts swimming position 1s moved relative to the fixed, or if

necessary rotating knives, through the machine or apparatus on a linearly movable

saddle 10 (see Fig. 13).

Fig. 1 shows a section through the fish in the region of the abdominal cavity 1n which
the spine 1 and the pin bones 9 as well as the flank bones 6 located laterally to the

abdominal cavity can be seen.

The dorsal spokes or bones of the fish are cut free in each case by means of 1ncisions
guided up to the spine 1 or the pin bone 9 that are made by rotating dorsal knives 4
arranged 1n pairs. In this case, the dorsal incisions thus formed end above the pin bones
9 such that said bones are not severed from the spine 1. Furthermore, ventral incisions
are made 1n the known manner extending from the abdominal side up to the spine 1 and

separating incisions from the tail end up to the end of the abdominal cavity.



10

15

20

25

30

DK 180465 B1
- 17 -

Thus the fillets 11 are separated from the dorsal bones as well from the bones extending
ventrally and the flank bones 6, the pin bones 6 remaining connected to the spine 1 or,
in the case of white fish, remaining connected to the flank bones and 1nitially still

sticking 1n the fillets 11.

Further transport of the fish takes place in the opened abdominal cavity on both sides of
the spinel supported on the saddle 10 with the tail end first. The fish now arrives in the
spheres of action of two processing tools arranged on both sides of the movement path 3
of the spine 1, as 1llustrated 1in Fig. 13. As illustrated in Fig. 8-12, these tools are
designed 1n the upper region as wedge-shaped fillet deflectors 2. The fillet deflectors 2
widen starting from a first longitudinal end 12 over their longitudinal extension in the
longitudinal direction 3 which corresponds to the infeed direction of the fish along the
fillet deflectors 2. In this case, the width direction 1n which the fillet deflectors 2 widen
1s a direction transverse to the direction of movement 3. That 1s to say, for the
processing of fish 1n their swimming position shown here, the fillet deflectors 2 widen
in the lateral horizontal direction. The first ends 12 form the ends which come into
contact with the fish first and are therefore pointed in shape such that they can enter the
incisions made previously or the separating gaps formed by the incisions. The increase
in width becomes particularly obvious based on the incisions in Figs. 8 and 9 which run
along the lines C-D and E-F in Fig. 7. In their upper course, the fillet deflectors 2 are
aligned with the separating gaps generated by the dorsal knives 4.

In the middle section, the fillet deflectors 2 each have a receiving groove 5 extending
over the length of said fillet deflectors 2. The receiving grooves 5 1n this case are
inclined towards the transverse extension Y of the fillet deflectors 2 (see Fig. 9) and
preferably have a width b between 1 - 3 mm, but, 1f necessary, may also be designed
wider. In this case, the receiving grooves J, starting from the inner sides 13 of the two
fillet deflectors 2 directed towards each other, are each inclined upwards towards the
outer side 14 of said fillet detlectors 2. The receiving grooves 5 thus extend completely
through the fillet deflectors 2 in the transverse extension of said fillet deflectors. In this
case, the downward or upward slope to the transverse axis Y increases, starting from the

first longitudinal end 12 of the fillet deflectors 2, such that on the outer sides 14 of said
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fillet deflectors 2 shown 1n Figs. 10 and 11 the result 1s a vertically ascending course of
receiving grooves 5. Flank scrapers 7, which are provided with a blade 8 1n their section
opposing the direction of movement 3 of the fish, are arranged 1n each case in the lower

region lateral to the outer sides 14 of the fillet deflectors.

The flank scrapers 7 enter with their blade 8 in the region of the abdominal cavity
between the flank bones 6 and the fillet 11 and thus scrape the fillet 11 off the flank
bones 6. In this case, the flank bones 6 are guided between the flank scraper 7 and a
counter surface 15 running adjacent to the scraper knife or tlank scraper 7. The blade 8
of the flank scraper 11 1s located upstream of the first longitudinal end 12 of the fillet
deflector 2 such that initially the blade 8 enters the flesh before the first longitudinal end
12 of the fillet deflector 2 enters the 1incisions formed between bones and fillets 11.
Other cutting devices, such as circular knives, may also be used instead of such flank

scrapers to cut free the flank bones.

While the fish on the saddle 10 1s pushed further through the processing section tail
first, the bilateral fillet deflectors 2 then penetrate into the cutting grooves generated by
the dorsal knives 4 and widen said grooves continuously 1n a wedge shape due to their
described wedge-shaped form. At the same time, the blade 8 penetrates further into the
flesh of the fish just above the flank bones 6. As the process continues, the flank scraper
7 rests on the flank bones 6 and then slides along them. As the processing continues, the
fillet deflectors 2 then also enter the flank 1ncisions or separating incisions thus formed
between the fillet 11 and the flank bones 6. In the tail end region, 1.e. between tail end
and abdominal cavity, the fillet deflectors 2 have previously entered the separating
incisions formed laterally to the ventral bones which are formed from the underside
with knives not shown here. In the process, the lower cutting grooves arising due to the
separating incisions are also widened 1n a wedge shape and continuously 1n the

longitudinal direction of the fish.

In this case, the pin bones 9 move within the receiving grooves 3. As the process
continues, both lateral fillets 11, viewed 1n the swimming position of the fish, are

completely pushed away horizontally and laterally in a direction Y transverse to the
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spine 1 and are thereby stripped from the bone structure or skeleton and peeled away

from the pin bones 9.

Widening can be seen based on the cross-section of the fish in the region of the
abdominal cavity shown 1n Figs. 1 - 6. The cross-section in this case 1s located at the
same position in the fish. After introducing the incisions which are illustrated in Fig. 2,
the fillet deflectors 2 penetrate 1n the 1incisions or separating gaps formed by the knives
4 such that the backbone 16 1s located between said fillet deflectors 2. The ventral bones
in the region of the tail end also not shown here are correspondingly located between
the fillet deflectors 2. The fillet deflectors 2 rest with their outer sides 14 against the
inner sides of the fillets 11 (see Fig. 5 and 6) and push the fillets apart and away from
the spine 1 and the backbone 16. The pin bones 9 are guided at the same time 1nto the
receiving grooves, whereupon they are again deflected upwards due to the inclined
course of said receiving grooves J, as 1llustrated in Fig. 10 and 11, as a result of which
the movement of pulling the pin bones 9 out of the fillets 11 1s further assisted which 1s

not, however, 1llustrated in Fig. 5 and 6.



10

15

20

_ 14 -

List of reference numbers

- Spine

- Fillet deflector

- Direction of movement
- Dorsal knives
Recelving grooves

- Flank bones

- Flank scraper

- Blade

\O o0 ~J N N = (9 O —_
|

- P1n bones

Saddle
Fillets
First longitudinal end of the fillet deflector 2

— — —
N = OO
| | |

Inner sides

ek ek
= W
| |

Outer sides

Y
N
|

Counter-surface

Dorsal bones

—
@)
|

b - Width

Y - Transverse direction

DK 180465 B1



10

15

20

25

30

DK 180465 B1

PATENTKRAYV

1. Fremgangsmade til mekanisk udvinding af kad fra fisk, hvor rygbenene (16)
0g de ventralt rettede ben ved indfaring af snit skeeres fri af de lateralt beliggende
fileter (11) uden at adskille nervebenene (9) fra hvirvelsgjlen (1), kendetegnet ved,
at fisken i sin langsgaende retning (3) derefter skubbes med en langsgaende ende
forrest op pa to kileformede filetatbgjere (2), som streekker sig langsgaende (3) og
strackker sig | en retning (Y) pa tveers af denne langsgaende retning (3), hvor
afbgjerne saledes kommer ind | adskillelsesspalterne, som er dannet med snit-
tene, og udvider dem, hvor nervebenene (9) styres | optageriller (5), som danner
langsgaende slidser i filetatbgjerne (2), under deres tilfarsel, hvor de laterale fileter
(11) bevaeges veek fra fiskens hvirvelsgjle (1) | den laterale retning (Y) pa tveers af
rygbenene (16), hvor filterne (11) traekkes vaek fra nervebenene (9), som strackker

sig lateralt ud fra hvirvelsgjlen (1) eller flankebenene (6 ).

2. Fremgangsmade itglge krav 1, hvor der som snit indfgres to rygsnit, som
streekker sig i fiskens langsgaende retning og skaerer rygbenene (16) fri i omradet
af fiskeryggen, to flankesnit, som skaerer flankebenene (6) fri i omradet af bug-
hulen og to adskillelsessnit, som raekker fra haleenden op til enden af bughulen

og streekker sig | fiskens laengderetning og skeerer de ventralt rettede ben fri.

3. Fremgangsmade ifglge krav 1 eller 2, hvor adskillelsesspalterne udvider sig

begyndende ved fiskens langsgaende ende, fortrinsvis fra fiskens haleende.

4. Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor

rygsnittene ender over nervebenene (9).

5. Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor
fileterne (11) beveeges | en lateral retning (Y) pa tveers af rygbenene (16) og af

hvirvelsgjlen (11) veek fra benene.
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6. Fremgangsmade ifglge et hvilket som helst af de foregaende krav, hvor
fileterne (11) bevaeges | en lateral retning (Y) 1 en spids vinkel | forhold til

hvirvelsgilen (1) vaek fra hvirvelsgjlen.

/. Apparat til mekanisk udvinding af ked fra fisk, omfattende en optage-
indretning (10), som er indrettet til at optage og holde fisken, som skal forarbejdes
med knive, som er anbragt og indrettet til at indfgre snit, som skaerer rygbenene
(16) og de ventralt rettede ben (6) fri af de lateralt beliggende fileter (11), kende-
tegnet ved, at apparatet har to filetatbgjere (2), som er bevaegelige | forhold til
optageindretningen (10) pa en sadan made, at de kommer ind | adskillelses-
spalterne, som er dannet med snittene, og fremkalder en lateral bevaegelse af
fileterne (11) pa tveers af fiskens rygben (16) veek fra hvirvelsgijlen (1), hvor filet-
afbgjerne (2) er indrettet til at vaere kileformede pa en sadan made, at de udvider
sig begyndende fra en farste langsgaende ende (12) til en anden langsgaende
ende pa tveers af den langsgaende retning (3), og hvor filetafbgjerne (2) hver isaer
omfatter en optagerille (5), som danner en langsgaende slids, som lgber over den
langsgaende udstraekning af filetafbgjeren og straekker sig gennem filetatbgjeren
(2) 1 dens tvaergaende udstraekning (Y) pa tveers af den langsgaende udstraekning,
0g som er anbragt pa sadan en made, at nervebenene (9) styres ind | optagerillen

(5) under relativ beveaegelse af fisken.

8. Apparat ifglge krav 7, hvor optageindretningen (10) er bevaegelig for at trans-

portere den optagne fisk i dens langsgaende retning.

9. Apparat ifelge krav 7 eller 8, hvor optageindretningen er bevaegelig 1 forhold
til knivene (4) pa sadan en made, at knivene (4) styres gennem kadet pa den

optagne fisk.

10. Apparat ifelge et hvilket som helst af kravene 7 il 9, hvor knivene (4) er an-

bragt og/eller styret pa sadan en made, at nervebenene (9), som straekker sig
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lateralt ud fra fiskens hvirvelsgjle (1) eller flankeben (8), skaeres over med knivene

(4).

11. Apparat ifglge et hvilket som helst af kravene 7 til 10, omfattende to rygknive
(4), som ligger med afstand og er anbragt og indrettet til at indfare to rygsnit lateralt
| fiskens rygben (16), saledes at rygbenene skeeres fri af de laterale fileter (11),
hvor rygknivene (4) er placeret over nervebenene (9) saledes, at de ikke skaeres

OVer.

12. Apparat ifglge et hvilket som helst af kravene 7 til 11, omfattende knive, som
er anbragt og indrettet til at udfare snit styret nedefra, isaer to flankesnit, som
skeerer flankebenene (6) fri i bughulrumsomradet, og to adskillelsessnit, som raek-
ker fra haleenden op til enden af bughulen, og som straekker sig | fiskens langs-

gaende retning (3) og skeerer de ventralt rettede ben fri.

13. Apparat ifglge et hvilket som helst af kravene 7 til 12, hvor filetatbgjerne (2)
er anbragt fast i den langsgaende retning (3) af en fisk, som er optaget pa

optageindretningen.

14. Apparat itglge et hvilket som helst at kravene 7 til 13, hvor filetatbgjerne
udvider sig med et omfang, som er stgrre end laengden af nervebenene (9) | fisken,

som skal forarbejdes.

15. Apparat ifglge et hvilket som helst af kravene 7 til 14, hvor filetatbgjerne (2)
hver isaer er anbragt nedstrams fra mindst en kniv (4) 1 en tilfgrselsretning (3) for

fisken og fortrinsvis ligger pa linje med denne kniv (4).

16. Apparat ifglge et hvilket som helst af kravene 7 til 15, hvor optagerillen (5)
lgber | en vinkel | forhold til den langsgaende udstraekning af filetafbgjeren (2) pa
en sadan made, at den begyndende fra en farste langsgaende ende (12) af filet-

afbgjeren beveeger sig veek fra en langsgaende akse | en retning vinkelret pa den
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tveergaende udstraekning (Y), langs hvilken en fisk, som er optaget pa optage-

iIndretningen, bevaeges med sin hvirvelsgjle (1) | forhold filetatbgjeren (2).

17. Apparat ifglge et hvilket som helst af kravene 7 til 16, hvor en kniv | form af
en flankeskraber (7) | hvert tilfaelde er anbragt lateralt | forhold til filetafbgjerne (2),
hvilken kniv under en beveegelse i forhold til en fisk, som er optaget pa optage-
iIndretningen (10), kommer ind mellem flankebenene (6) og den hosliggende filet

(11) i omradet af fiskens bughule og skeerer flankebenene (6) fri af fileten (11).
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